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Description

BACKGROUND OF THE INVENTION

Field of the Invention

�[0001] The present invention relates to a method for producing 1,2- �naphthoquinonediazide photosensitive agent used
in a positive- �type photoresist.

Background Art

�[0002] Positive-�type photoresists containing an alkali-�soluble resin and a 1,2-�naphthoquinonediazide photosensitive
agent are materials endowed with excellent resolution, sensitivity, and etching resistance, and are used for producing
semiconductor elements and liquid crystal elements. �
Generally, the photosensitive agent used in such a positive- �type photoresist can be obtained through esterification
between a polyhydric phenolic compound having hydroxyl groups and a 1,2-�naphthoquinonediazide- �sulfonic acid halide.
In recent years, miniaturization of semiconductor elements has imposed a requirement for a strict control of the level of
impurities in photoresists. Accordingly, there is demand for reducing the impurity level of the 1,2-�naphthoquinonediazide
photosensitive agent used in the photoresists; i.e., a requirement for high- �purity photoresists.
�[0003] For example, Japanese Patent Application Laid-�Open (kokai) No. 8-328247 discloses a method for producing
a 1,2-�naphthoquinonediazide, in which a polyhydric phenolic compound and a 1,2-�naphthoquinonediazide-�sulfonic acid
halide are subjected to a condensation reaction in an organic solvent in the presence of an organic amine; the resultant
reaction mixture is neutralized; the formed organic amine acid salt is filtered off; and the filtrate is poured into an aqueous
acidic solution.
�[0004] However, the aforementioned method encounters a problem in that the organic amine, acid, or organic amine
acid salt cannot be sufficiently removed.
�[0005] A 1,2-�naphthoquinonediazide photosensitive agent containing a low level of impurities may be obtained if the
aforementioned condensation is performed in an amide solvent serving as a reaction solvent, then the resultant reaction
mixture is neutralized, the formed organic amine acid salt is filtered off, and the filtrate is poured into an aqueous acidic
solution. However, this method also encounters a problem in that a 1,2-�naphthoquinonediazide-�sulfonic acid halide is
decomposed in an amide solvent, and the thus-�formed 1,2-�naphthoquinonediazide- �sulfonic acid disadvantageously
remains as impurities in the obtained photosensitive agent.
�[0006] US-�A-�5 945 516 discloses modified light sensitive materials for photoresist compositions and a method for
converting a kinetically stable multiester of naphthoquinone and an o- �quinone diazide sulfonyl halide to a thermodynam-
ically stable compound. The method comprises the steps of dissolving a phenol and an o- �naphthoquinone diazide sulfonyl
halide in an aprotic solvent in the presence of a strong base and reacting said compounds to obtain a photoactive
compound.

SUMMARY OF THE INVENTION

�[0007] In order to solve the aforementioned problems, the present inventors have carried out extensive studies, and
have found that a high-�purity 1,2-�naphthoquinonediazide photosensitive agent containing a low level of impurities can
be obtained by effecting condensation, in an organic solvent other than amide, between a polyhydric phenolic compound
and a 1,2-�naphthoquinonediazide- �sulfonic acid halide in the presence of an organic amine; subsequently adding an
amide solvent to the resultant reaction mixture; and filtering off the formed organic amine hydrohalide salt.
�[0008] Accordingly, an object of the present invention is to provide a high-�purity 1,2-�naphthoquinonediazide photo-
sensitive agent containing very small amounts of impurities such as an organic amine, an acid, or acid salts of the organic
amine, and 1,2-�naphthoquinonediazide-�sulfonic acid.
�[0009] In a first aspect of the invention, there is provided a method for producing a 1,2-�naphthoquinonediazide pho-
tosensitive agent, comprising effecting condensation, in an organic solvent other than amide, between a polyhydric
phenolic compound and a 1,2- �naphthoquinonediazide- �sulfonic acid halide in the presence of an organic amine; subse-
quently adding an amide solvent to the resultant reaction mixture; and filtering off the formed organic amine acid salt.
�[0010] In a second aspect of the invention, there is provided a method according to the first aspect, further comprising
adding a volatile acid so as to render the resultant reaction mixture acidic before filtering off the formed organic amine
acid salt.
�[0011] In a third aspect of the invention, there is provided a method according to the second aspect, further comprising
pouring the resultant filtrate into pure water or an aqueous solution of a volatile acid, to thereby form precipitates; and
collecting the precipitates through filtration.
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�[0012] The amide solvent may be at least one amide selected from among N- �methylpyrrolidone, N,�N-�dimethylforma-
mide, N, �N-�dimethylacetamide, and N,�N- �dimethylimidazolidinone.
�[0013] The organic solvent other than amide for use in the condensation step may be at least one species selected
from among acetone, 1,4- �dioxane, 1,3-�dioxolane, tetrahydrofuran, γ-�butyrolactone, and propylene carbonate.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

�[0014] The method for producing a 1,2-�naphthoquinonediazide photosensitive agent according to the present invention
will next be described in more detail.
�[0015] According to the present invention, a 1,2- �naphthoquinonediazide photosensitive agent can be obtained by
effecting condensation, in an organic solvent other than amide, between a polyhydric phenolic compound and a 1,2-
naphthoquinonediazide- �sulfonic acid halide in the presence of an organic amine; subsequently adding an amide solvent
to the resultant reaction mixture; and filtering off the formed organic amine acid salt.
�[0016] Examples of the polyhydric phenolic compound include benzophenones such as 2,3,4-�trihydroxybenzophe-
none, 2,3,4,4’-�tetrahydroxybenzophenone, 2,2’,�4,4’-�tetrahydroxybenzophenone, 2,2’, �3,4,4’- �pentahydroxybenzophe-
none, and 2,3,3’,�4,4’-�pentahydroxybenzophenone; gallic acid alkyl esters; bis((poly)�hydroxyphenyl)�alkanes such as bis
(4- �hydroxy- �2- �methylphenyl)�methane, bis�(2,6-�dimethyl-�4- �hydroxyphenyl)�methane, 1,1- �bis �(4-�hydroxyphenyl)�cyclohex-
ane, bis �(2,4-�dihydroxyphenyl)�methane, 2,2-�bis �(2,4-�dihydroxyphenyl)�propane, bis �(2,4-�dimethyl-�3- �hydroxyphenyl) �meth-
ane, (4-�hydroxyphenyl) �(2,3,4-�hydroxyphenyl) �methane, and 2-(4-�hydroxyphenyl)- �2-(2,3,4-�hydroxyphenyl)�propane; pol-
yhydroxytriphenylalkanes disclosed, for example, in Japanese Patent Application Laid-�Open (kokai) Nos. 3-142468,
3-158856, 4-29242, and 4-282454; polyhydroxybenzopyrans disclosed in Japanese Patent Application Laid-�Open (kokai)
No. 3-215863; polyhydroxyindanes disclosed, for example, in Japanese Patent Application Laid-�Open (kokai) Nos.
3-215862 and 6-95374;� polyhydroxycoumarones disclosed in Japanese Patent Application Laid-�Open (kokai) Nos.
3-185447 and 7-56331; polyhydroxyphthalides disclosed in Japanese Patent Application Laid-�Open (kokai) No. 5-27429;
polyhydroxycoumarins disclosed in Japanese Patent Application Laid-�Open (kokai) No. 5-27428; and polynuclear phe-
nols disclosed, for example, in Japanese Patent Publication (kokoku) No. 4-502519 and Japanese Patent Application
Laid- �Open (kokai) Nos. 3-48249, 6-167805, 7-104465, 7-104467, 7-159989, 7-159990, 7-168355, 7-175213, 7-219920,
7-225476, 7-230166, 8-29978, 8-202031, 8-245461, and 8-320558. These polyhydric phenolic compounds may be used
in reaction singly or in combination of two or more species.
�[0017] Examples of the 1,2- �naphthoquinonediazide-�sulfonic acid halide include 1,2- �naphthoquinonediazide-�4-�sulfonyl
chloride, 1,2-�naphthoquinonediazide-�5-�sulfonyl chloride, and 1,2- �naphthoquinonediazide-�6-�sulfonyl chloride. These 1,2-
naphthoquinonediazide-�sulfonic acid halides may be used in reaction singly or in combination of two or more species.
�[0018] Examples of the organic amine include ethylamine, diethylamine, triethylamine, diisopropylamine, tripro-
pylamine, triisobutylamine, triethanolamine, monomethyldicyclohexylamine, N-�methylpiperidine, N- �methylmorpholine,
N-�methylpyrrolidine, 1,4-�dimethylpiperazine, pyridine, N,�N-�dimethylaniline, and N,�N-�dimethylaminopyridine. These
amines may be used singly or in combination of two or more species.
�[0019] The reaction solvent to be used in the present invention is an organic solvent other than amide. Examples of
preferred organic solvents include acetone, 1,4-�dioxane, 1,3-�dioxolane, tetrahydrofuran, γ-�butyrolactone, and propylene
carbonate. These solvents may be used singly or in combination of two or more species.
�[0020] After condensation is completed, an amide solvent is added. Examples of preferred amide solvents include N-
methylpyrrolidone, N, �N-�dimethylformamide, N,�N-�dimethylacetamide, and N, �N-�dimethylimidazolidinone, and at least one
species selected therefrom is used. Examples of more preferably employed solvents include N-�methylpyrrolidone, N,
N-�dimethylformamide, and N,�N-�dimethylacetamide.
�[0021] In a typical procedure, a polyhydric phenolic compound and a 1,2- �naphthoquinonediazide-�sulfonic acid halide
are dissolved in a solvent, and, to the resultant solution, an organic amine or a solution of an organic amine in a solvent
is added, to thereby effect condensation reaction. Alternatively, a polyhydric phenolic compound and an organic amine
are dissolved in a solvent, and, to the resultant solution, a 1,2-�naphthoquinonediazide-�sulfonic acid halide or a solution
of the halide in a solvent is added. Subsequently, the resultant mixture is allowed to react for condensation for about
ten minutes to five hours with stirring. Combining the two solutions for effecting condensation is performed at the tem-
perature range of -10°C to 40°C, preferably at 10-35°C, and condensation is carried out over ten minutes to three hours.
�[0022] The 1,2-�naphthoquinonediazide-�sulfonic acid halide is added in an amount of 0.3-1.1 mol, preferably 0.5-1.0
mol, based on 1 equivalent, in terms of hydroxyl group, of the polyhydric phenolic compound. When the amount is 0.3
mol or less, the photoresist formed from an alkali-�soluble resin exhibits poor contrast, whereas when the amount is 1.2
mol or more, an unreacted 1,2-�naphthoquinonediazide-�sulfonic acid halide is prone to remain. The organic amine is
added typically in an amount of 1.0-1.5 mol, preferably 1.05-1.2 mol based on 1 mol of the 1,2-�naphthoquinonediazide-
sulfonic acid halide. When the amount is less than 1.0 mol, 1,2-�naphthoquinonediazide-�sulfonic acid halide is prone to
remain, whereas when the amount is in excess of 1.5 mol, a 1,2-�quinonediazide moiety is readily decomposed by an
excessive organic amine. The solvent is used in an amount 2-10 times, preferably 3-5 times, the total weight of the 1,2-
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naphthoquinonediazide- �sulfonic acid halide and the polyhydric phenolic compound. When the amount is less than 2
times the total weight, dissolution of a reaction component might be incomplete, and storage stability-�good storage
stability being one object of the present invention-�becomes poor. When the amount of in excess of 10 times the total
weight, a large amount of water is required to cause reprecipitation, which is economically disadvantageous.
�[0023] After condensation is complete, an amide solvent is added. The amide solvent is used in an amount by weight
preferably 0.2-2 times, more preferably 0.25-1 times, the weight of the solvent employed for condensation. When the
amount is 0.2 times or less the weight, sufficient effects of the present invention cannot be attained, whereas when the
amount is 2 times or more the weight, a large amount of water is required to cause reprecipitation, which is economically
disadvantageous. After addition of the amide solvent to the reaction mixture is complete, the formed organic amine acid
salt is separated off through filtration. Preferably, the reaction mixture is rendered acidic by adding a volatile acid prior
to filtration and, subsequently, separating off the formed organic amine acid salt through filtration. Examples of the
volatile acid employed in acidification include hydrochloric acid, acetic acid, and formic acid. The volatile acid is added
in an amount, represented by the ratio of (1,2-�naphthoquinonediazide-�sulfonic acid halide/mol + acid to be added/mol)
to (organic amine/mol), of 1.0-1.5, preferably 1.02-1.15.
�[0024] After removal of the organic amine acid salt through filtration, the reaction mixture is poured into pure water or
an aqueous solution of a volatile acid, to thereby reprecipitate a 1,2-�naphthoquinonediazide photosensitive agent. The
reprecipitated 1,2-�naphthoquinonediazide photosensitive agent is filtered off, washed with pure water or a diluted aqueous
solution of an acid, and dried, to thereby yield a target 1,2-�naphthoquinonediazide photosensitive agent. In a typical
procedure, the reaction mixture is poured into pure water, to thereby reprecipitate the photosensitive agent, and the
reprecipitated 1,2-�naphthoquinonediazide photosensitive agent is separated through filtration. However, pouring the
reaction mixture into an aqueous acidic solution is preferred so as to facilitate filtration, since use of pure water might
make filtration difficult. Examples of preferred acids to render the reaction mixture weakly acidic include volatile acids
such as hydrochloric acid, acetic acid, and formic acid. The diluted aqueous acidic solution has an acid concentration
of approximately 0.02-0.5 N. The amount of pure water or the aqueous acidic solution employed for reprecipitation is
2-10 times the weight of the employed organic solvent, preferably 3-6 times. The reprecipitated photosensitive agent is
separated through filtration, washed with pure water or a diluted aqueous acidic solution, and dried in vacuum, to thereby
remove the volatile acid.

EXAMPLES

�[0025] The present invention will next be described in detail by way of examples, which should not be construed as
limiting the invention thereto.

Example 1

Comparative Production Example 1

�[0026] Into a three-�neck flask, 2,3,4,4’- �tetrahydroxybenzophenone (31 g), 1,2- �naphthoquinonediazide-�5-�sulfonyl chlo-
ride (85.5 g), and tetrahydrofuran (570 g) were placed, and the resultant mixture was dissolved, to thereby prepare a
homogeneous solution. Subsequently, a mixture of triethylamine/�tetrahydrofuran (35.4 g/ �35.4 g) was added dropwise
to the solution at 30-35°C over one hour. Thirty minutes after completion of addition, 35% hydrochloric acid (6.6 g) was
added dropwise to the resultant mixture. The formed triethylamine hydrochloride was separated off through filtration.
The resultant filtrate was poured into a 0.1% aqueous hydrochloric acid solution (3,000 ml) maintained at 30-35°C. The
formed precipitates were collected through filtration, washed with water, and dried at 45°C, to thereby yield 100 g of a
2,3,4,4’-�tetrahydroxybenzophenone 1,2-�naphthoquinonediazide-�5-�sulfonate ester.

Production Example 1

�[0027] Into a three-�neck flask, 2,3,4,4’- �tetrahydroxybenzophenone (31 g), 1,2- �naphthoquinonediazide-�5-�sulfonyl chlo-
ride (85.5 g), and tetrahydrofuran (450 g) were placed, and the resultant mixture was dissolved, to thereby prepare a
homogeneous solution. Subsequently, a mixture of triethylamine/�tetrahydrofuran (35.4 g/ �35.4 g) was added dropwise
to the solution at 30-35°C over one hour. Thirty minutes after completion of addition, N,�N’-�dimethylacetamide (100 g)
was added to the resultant mixture. Further, 30 minutes after addition of the amide was complete, 35% hydrochloric acid
(6.6 g) was added dropwise to the resultant mixture. The formed triethylamine hydrochloride was separated off through
filtration. The resultant filtrate was poured into a 0.1% aqueous hydrochloric acid solution (2,800 ml) maintained at
20-25°C. The formed precipitates were collected through filtration, washed with water, and dried at 45°C, to thereby
yield 100 g of a 2,3,4,4’-�tetrahydroxybenzophenone 1,2-�naphthoquinonediazide-�5-�sulfonate ester.
�[0028] The chloride ion content of the photosensitive agent obtained in Comparative Production Example 1 and that
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obtained in Production Example 1 were measured. As shown in Table 1, the chloride ion content of the photosensitive
agent obtained in Production Example 1 according to the present invention is remarkably low.�

Example 2

Comparative Production Example 2

�[0029] Into a three-�neck flask, 2,3,4,4’- �tetrahydroxybenzophenone (29 g), 1,2- �naphthoquinonediazide-�5-�sulfonyl chlo-
ride (95 g), and 1,3-�dioxolane (600 g) were placed, and the resultant mixture was dissolved, to thereby prepare a
homogeneous solution. Subsequently, a mixture of triethylamine/�dioxane (39.4 g/�39.4 g) was added dropwise to the
solution at 30-35°C over one hour. Thirty minutes after completion of addition, 35% hydrochloric acid (7.4 g) was added
dropwise to the resultant mixture. The formed triethylamine hydrochloride was separated off through filtration. The
resultant filtrate was poured into a 0.1% aqueous hydrochloric acid solution (3,000 ml) maintained at 30-35°C. The
formed precipitates were collected through filtration, washed with water, and dried at 45°C, to thereby yield 100 g of a
2,3,4,4’-�tetrahydroxybenzophenone 1,2-�naphthoquinonediazide-�5-�sulfonate ester.

Production Example 2

�[0030] Into a three-�neck flask, 2,3,4,4’- �tetrahydroxybenzophenone (29 g), 1,2- �naphthoquinonediazide-�5-�sulfonyl chlo-
ride (95 g), and 1,3-�dioxolane (400 g) were placed, and the resultant mixture was dissolved, to thereby prepare a
homogeneous solution. Subsequently, a mixture of triethylamine/�1,3-�dioxolane (39.4 g/ �39.4 g) was added dropwise to
the solution at 30-35°C over one hour. Thirty minutes after completion of addition, N-�methylpyrrolidone (100 g) was
added to the resultant mixture. Further, 30 minutes after addition of N-�methylpyrrolidone, 35% hydrochloric acid (7.4 g)
was added dropwise to the mixture. The formed triethylamine hydrochloride was separated off through filtration. The
resultant filtrate was poured into a 0.1% aqueous hydrochloric acid solution (2,800 ml) maintained at 20-25°C. The
formed precipitates were collected through filtration, washed with water, and dried at 45°C, to thereby yield 100 g of a
2,3,4,4’-�tetrahydroxybenzophenone 1,2-�naphthoquinonediazide-�5-�sulfonate ester.
�[0031] The chloride ion content of the photosensitive agent obtained in Comparative Production Example 2 and that
obtained in Production Example 2 were measured. As shown in Table 2, the chloride ion content of the photosensitive
agent obtained in Production Example 2 according to the present invention is remarkably low.�

Example 3

Comparative Production Example 3

�[0032] Into a three-�neck flask, 2,3,4-�trihydroxybenzophenone (35 g), 1,2-�naphthoquinonediazide-�5-�sulfonyl chloride
(81.4 g), and acetone (600 g) were placed, and the resultant mixture was dissolved, to thereby prepare a homogeneous
solution. Subsequently, triethylamine (33.7 g) was added dropwise to the solution at 30-35°C over one hour. Thirty
minutes after completion of addition, 35% hydrochloric acid (6.3 g) was added dropwise to the solution. The formed
triethylamine hydrochloride was separated through filtration. The resultant filtrate was poured into a 0.1% aqueous
hydrochloric acid solution (1,800 ml) maintained at 30-35°C. The formed precipitates were collected through filtration,
washed with water, and dried at 45°C, to thereby yield 100 g of a 2,3,4- �trihydroxybenzophenone 1,2-�naphthoquinone-
diazide-�5-�sulfonate ester. Production Example 3
�[0033] Into a three-�neck flask, 2,3,4-�trihydroxybenzophenone (35 g), 1,2-�naphthoquinonediazide-�5-�sulfonyl chloride

Table 1

Chloride ion content

Comparative Production Example 1 230 ppm

Production Example 1 ≤10 ppm

Table 2

Chloride ion content

Comparative Production Example 2 270 ppm

Production Example 2 15 ppm
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(81.4 g), and acetone (400 g) were placed, and the resultant mixture was dissolved, to thereby prepare a homogeneous
solution. Subsequently, triethylamine (33.7 g) was added dropwise to the solution at 30-35°C over one hour. Thirty
minutes after completion of addition, N,�N-�dimethylformamide (100 g) was added to the solution. Further, 30 minutes
after addition of N, �N-�dimethylformamide, 35% hydrochloric acid (6.3 g) was added dropwise to the mixture. The formed
triethylamine hydrochloride was separated off through filtration. The resultant filtrate was poured into a 0.1% aqueous
hydrochloric acid solution (1,700 ml) maintained at 20-25°C. The formed precipitates were collected through filtration,
washed with water, and dried at 45°C, to thereby yield 100 g of a 2,3,4- �trihydroxybenzophenone 1,2-�naphthoquinone-
diazide-�5-�sulfonate ester.
�[0034] The chloride ion content of the photosensitive agent obtained in Comparative Production Example 3 and that
obtained in Production Example 3 were measured. As shown in Table 3, the chloride ion content of the photosensitive
agent obtained in Production Example 3 according to the present invention is remarkably low.�

Example 4

Comparative Production Example 4

�[0035] Into a three-�neck flask, 3,3’-�bis�(2- �hydroxy- �5- �methylbenzyl)-�2,2’-�dihydroxy-�5,5’-�dimethyldiphenylmethane (47.0
g), 1,2-�naphthoquinonediazide-�5-�sulfonyl chloride (67.4 g), and acetone (800 g) were placed, and the resultant mixture
was dissolved, to thereby prepare a homogeneous solution. Subsequently, a mixture of triethylamine/�acetone (27.9 g/
27.9 g) was added dropwise to the solution at 30-35°C over one hour. Thirty minutes after completion of addition, 35%
hydrochloric acid (5.2 g) was added dropwise to the resultant mixture. The formed triethylamine hydrochloride was
separated through filtration. The resultant filtrate was poured into a 0.1% aqueous hydrochloric acid solution (2,700 ml)
maintained at 20-25°C. The formed precipitates were collected through filtration, washed with water, and dried at 45°C,
to thereby yield 100 g of a 3,3’-�bis �(2-�hydroxy- �5- �methylbenzyl)- �2,2’-�dihydroxy- �5,5’-�dimethyldiphenylmethane 1,2-�naph-
thoquinonediazide-�5- �sulfonate ester.

Production Example 4

�[0036] Into a three-�neck flask, 3,3’-�bis�(2- �hydroxy- �5- �methylbenzyl)-�2,2’-�dihydroxy-�5,5’-�dimethyldiphenylmethane (47.0
g), 1,2-�naphthoquinonediazide-�5-�sulfonyl chloride (67.4 g), and acetone (550 g) were placed, and the resultant mixture
was dissolved, to thereby prepare a homogeneous solution. Subsequently, a mixture of triethylamine/�acetone (27.9 g/
27.9 g) was added dropwise to the solution at 30-35°C over one hour. Thirty minutes after completion of addition, N-
methylpyrrolidone (150 g) was added to the resultant mixture. Further, 30 minutes after addition of N- �methylpyrrolidone
was complete, 35% hydrochloric acid (5.2 g) was added dropwise to the resultant mixture. The formed triethylamine
hydrochloride was separated off through filtration, and the resultant filtrate was poured into a 0.1% aqueous hydrochloric
acid solution (2,500 ml) maintained at 20-25°C. The formed precipitates were collected through filtration, washed with
water, and dried at 45°C, to thereby yield 100 g of a 3,3’-�bis�(2-�hydroxy- �5-�methylbenzyl)-�2,2’-�dihydroxy-�5,5’- �dimethyld-
iphenylmethane 1,2-�naphthoquinonediazide-�5-�sulfonate ester.
�[0037] The chloride ion content of the photosensitive agent obtained in Comparative Production Example 4 and that
obtained in Production Example 4 were measured. As shown in Table 4, the chloride ion content of the photosensitive
agent obtained in Production Example 4 according to the present invention is remarkably low.�

Table 3

Chloride ion content

Comparative Production Example 3 130 ppm

Production Example 3 10 ppm

Table 4

Chloride ion content

Comparative Production Example 4 185 ppm

Production Example 4 20 ppm
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Example 5

Comparative Production Example 5

�[0038] Into a three-�neck flask, 2,3,4-�trihydroxybenzophenone (35 g), 1,2-�naphthoquinonediazide-�5-�sulfonyl chloride
(81.4 g), acetone (400 g), and N-�methylpyrrolidone (100 g) were placed, and the resultant mixture was dissolved, to
thereby prepare a homogeneous solution. Subsequently, triethylamine (33.7 g) was added dropwise to the solution at
30-35°C over one hour. Thirty minutes after completion of addition, 35% hydrochloric acid (6.3 g) was added dropwise
to the resultant mixture. The formed triethylamine hydrochloride was separated through filtration. The resultant filtrate
was poured into a 0.1% aqueous hydrochloric acid solution (1,700 ml) maintained at 20-25°C. The formed precipitates
were collected through filtration, washed with water, and dried at 45°C, to thereby yield 100 g of a 2,3,4- �trihydroxyben-
zophenone 1,2- �naphthoquinonediazide-�5-�sulfonate ester.

Production Example 5

�[0039] Into a three-�neck flask, 2,3,4-�trihydroxybenzophenone (35 g), 1,2-�naphthoquinonediazide-�5-�sulfonyl chloride
(81.4 g), and acetone (400 g) were placed, and the resultant mixture was dissolved, to thereby prepare a homogeneous
solution. Subsequently, triethylamine (33.7 g) was added dropwise to the solution at 30-35°C over one hour. Thirty
minutes after completion of addition, N-�methylpyrrolidone (100 g) was added to the resultant mixture. Further, 30 minutes
after addition of N-�methylpyrrolidone was complete, 35% hydrochloric acid (6.3 g) was added dropwise to the resultant
mixture. The formed triethylamine hydrochloride was separated off through filtration. The resultant filtrate was poured
into a 0.1% aqueous hydrochloric acid solution (1,700 ml) maintained at 20-25°C. The formed precipitates were collected
through filtration, washed with water, and dried at 45°C, to thereby yield 100 g of a 2,3,4-�trihydroxybenzophenone 1,2-
naphthoquinonediazide-�5-�sulfonate ester.
�[0040] The sulfonate ion content of the photosensitive agent obtained in Comparative Production Example 5 and that
obtained in Production Example 5 were measured. As shown in Table 5, the sulfonate ion content of the photosensitive
agent obtained in the case in which the amide solvent was added after completion of condensation is remarkably low. �

�[0041] As described hereinabove, according to the present invention, a high-�purity 1,2-�naphthoquinonediazide pho-
tosensitive agent containing a low level of impurities can be produced by effecting condensation, in an organic solvent
other than amide, between a polyhydric phenolic compound and a 1,2-�naphthoquinonediazide-�sulfonic acid halide in
the presence of an organic amine; subsequently adding an amide solvent to the resultant reaction mixture; and separating
off the formed organic amine hydrohalide salt through filtration.

Claims

1. A method for producing a 1,2- �naphthoquinonediazide photosensitive agent, comprising effecting condensation, in
an organic solvent other than amide, between a polyhydric phenolic compound and a 1,2-�naphthoquinonediazide-
sulfonic acid halide in the presence of an organic amine; subsequently adding an amide solvent to the resultant
reaction mixture; and filtering off the formed organic amine acid salt.

2. The method according to claim 1, which further comprises adding a volatile acid so as to render the resultant reaction
mixture acidic before filtering off the formed organic amine acid salt.

3. The method according to claim 2, which further comprises pouring the resultant filtrate into pure water or an aqueous
solution of a volatile acid, to thereby form precipitates; and collecting the precipitates through filtration.

4. The method for producing a 1,2- �naphthoquinonediazide photosensitive agent according to any one of claims 1
through 3, wherein the amide solvent is at least one amide selected from among N-�methylpyrrolidone, N, �N-�dimeth-
ylformamide, N,�N-�dimethylacetamide, and N,�N-�dimethylimidazolidinone.

Table 5

Sulfonate ion content

Comparative Production Example 5 140 ppm

Production Example 5 25 ppm
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5. The method for producing a 1,2- �naphthoquinonediazide photosensitive agent according to any one of claims 1
through 4, wherein the organic solvent for use in the condensation step is at least one species selected from among
acetone, 1,4- �dioxane, 1,3-�dioxolane, tetrahydrofuran, γ-�butyrolactone, and propylene carbonate.

Patentansprüche

1. Verfahren zum Herstellen des lichtempfindlichen Mittels 1,2-�Naphthochinondiazid, welches das Bewirken der Kon-
densation zwischen einer mehrwertigen phenolischen Verbindung und einem 1,2-�Naphthochinondiazidsulfonsäu-
rehalogenid in Anwesenheit eines organischen Amins in einem anderen organischen Lösungsmittel als einem Amid,
das nachfolgende Zugeben eines Amidlösungsmittels zu dem erhaltenen Reaktionsgemisch und das Abfiltrieren
des gebildeten organischen Aminsäuresalzes umfaßt.

2. Verfahren nach Anspruch 1, welches vor dem Abfiltrieren des gebildeten Aminsäuresalzes außerdem das Zugeben
einer flüchtigen Säure zur Ansäuerung des erhaltenen Reaktionsgemisches umfaßt.

3. Verfahren nach Anspruch 2, welches außerdem das Gießen des erhaltenen Filtrats in reines Wasser oder eine
wäßrige Lösung einer flüchtigen Säure unter Bildung eines Niederschlages und das Sammeln des Niederschlages
durch Filtration umfaßt.

4. Verfahren zum Herstellen des lichtempfindlichen Mittels 1,2-�Naphthochinondiazid nach einem der Ansprüche 1 bis
3, wobei das Amidlösungsmittel mindestens ein Amid ist, das unter N-�Methylpyrrolidon, N,�N-�Dimethylformamid, N,
N-�Dimethylacetamid und N, �N-�Dimethylimidazolidinon ausgewählt ist.

5. Verfahren zum Herstellen des lichtempfindlichen Mittels 1,2-�Naphthochinondiazid nach einem der Ansprüche 1 bis
4, wobei das organische Lösungsmittel für die Verwendung in der Kondensationsstufe mindestens ein unter Aceton,
1,4-�Dioxan, 1,3-�Dioxolan, Tetrahydrofuran, γ-�Butyrolacton und Propylencarbonat ausgewähltes Lösungsmittel ist.

Revendications

1. Procédé de production d’un agent photosensible du type 1,2-�naphtoquinonediazoture, comprenant la réalisation
d’une condensation, dans un solvant organique différent d’un amide, entre un composé phénolique polyvalent et
un halogénure d’acide 1,2-�naphtoquinonediazoture-�sulfonique en présence d’une amine organique, ensuite l’addi-
tion d’un solvant du type amide au mélange de réaction résultant, et la séparation par filtration du sel d’acide d’amine
organique formé.

2. Procédé suivant la revendication 1, qui comprend de plus l’addition d’un acide volatil de manière à rendre le mélange
de réaction résultant acide avant la séparation par filtration du sel d’acide d’amine organique formé.

3. Procédé suivant la revendication 2, qui comprend de plus le versement du filtrat résultant dans de l’eau pure ou
une solution aqueuse d’un acide volatil, pour former ainsi des précipités, et la collecte des précipités par filtration.

4. Procédé de production d’un agent photosensible du type 1,2-�naphtoquinonediazoture suivant l’une quelconque des
revendications 1 à 3, dans lequel le solvant du type amide est au moins un amide choisi parmi la N-�méthylpyrrolidone,
le N, �N-�diméthylformamide, le N,�N-�diméthylacétamide et la N,�N-�diméthylimidazolidinone.

5. Procédé de production d’un agent photosensible du type 1,2-�naphtoquinonediazoture suivant l’une quelconque des
revendications 1 à 4, dans lequel le solvant organique utilisable dans l’étape de condensation est au moins un
composé choisi parmi l’acétone, le 1,4-�dioxanne, le 1,3-�dioxolane, le tétrahydrofuranne, la γ-�butyrolactone et le
carbonate de propylène.
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